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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h 0W s the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Excitation cell equipment for generating the radical of either the aforementioned growth raw 
material and the aforementioned dopant with the epitaxial crystal-growth equipment into which a 
compound semiconductor epitaxial crystal is grown up by supplying the growth raw material and dopant 
which either becomes from gas at least to the front face of a substrate characterized by providing the 
following Casing in which the outlet of the aforementioned radical was established while the 
aforementioned gas was supplied to the interior The light source which supplies the light of the energy 
which can photodissociate the aforementioned gas and can be excited to the interior of the 
aforementioned casing 

[Claim 2] Excitation cell equipment according to claim 1 with which the aforementioned casing is 
characterized by making the blackbody furnace which the light irradiated from the aforementioned light 
source does not leak outside. 

[Claim 3] Excitation cell equipment according to claim 2 with which the aforementioned blackbody 
furnace is characterized by making the configuration of either of the cartridge, cone, and pyramid types. 
[Claim 4] Excitation cell equipment according to claim 1 to 3 characterized by making the mirror plane 
in which the internal surface of the aforementioned casing reflects the light irradiated from the 
aforementioned light source. 

[Claim 5] Excitation cell equipment according to claim 1 to 4 with which the aforementioned epitaxial 
crystal-growth equipment is characterized by the bird clapper from either molecular beam epitaxy 
equipment or the organic metalization study vapor-growth equipment. 

[Claim 6] Excitation cell equipment according to claim 1 to 5 with which the aforementioned dopant is 
characterized by the bird clapper from a member's gas chosen from the compound of the simple 
substance of V group element, and V group element, and the compound of I group element. 
[Claim 7] Excitation cell equipment according to claim 6 with which the compound of the 
aforementioned I group element is characterized by the bird clapper from the alkyl compound of a 
lithium by the aforementioned V group element consisting of nitrogen, Lynn, arsenic, and antimony. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the excitation cell equipment for exciting the above- 
mentioned gas and generating the radical with the equipment into which a compound semiconductor 
epitaxial crystal is grown up, by supplying the growth raw material and dopant which either becomes 
from gas on the surface of a substrate. 
[0002] 

[Description of the Prior Art] Generally the molecular beam epitaxy method (on these specifications, it 
is hereafter written as the MBE method), the organic metalization study vapor growth (on these 
specifications, it is hereafter written as the MOCVD method), etc. are mainly used for the epitaxial 
crystal growth of a compound semiconductor. 

[0003] The structure for growing up the epitaxial crystal of the zinc selenide (ZnSe) to a gallium- 
arsenide (GaAs) substrate top into JP,62-88329,A as an example of an II- VI group's epitaxial crystal, 
introducing arsenic (As) Lynn (P) or nitrogen (N) as a dopant on the other hand, and obtaining p type 
crystal is indicated. Moreover, according to American DePuydt and others, a nitrogen radical beam is 
generated by rf plasma cell by the MBE method, the method of realizing 1018cm - three sets of nitrogen 
doping is proposed (57 Appl.Phys.Lett. 2127 (1991)), and it is suggested that p type crystal of low 
resistance is obtained by this. 

[0004] However, although it was common to have set atmospheric pressure conditions to about 10-1 to 
10 to 2 torrs in order to have generated the nitrogen radical beam by rf plasma cell, since application 
conditions with the general application conditions of the MBE method common [ 10-7 - 10-10torr, and 
the MOCVD method ] were about 10-760 torrs, conditions were not in agreement and it was not so 
realistic in fact. Moreover, when a radical beam was generated by plasma, matter other than the dopant 
which constitutes a cell was also struck, it was spread in the epitaxial crystal as a pollutant, and there 
was also a fear of degrading the quality remarkably. Furthermore, in the case of such MBE equipment, 
the radical mean free path generated from the above-mentioned plasma cell is about several mm, and 
there was also a problem to which there is not only also a problem which cannot enlarge area of the 
substrate to dope from it being necessary to shorten distance of a cell and a substrate, but the structure of 
the whole equipment becomes complicated and exchange of a substrate etc. becomes troublesome since 
plasma cell structure is complicated. 
[0005] 

[Problem(s) to be Solved by the Invention] it is in this invention being made in view of the trouble of the 
conventional technology [ like ] mentioned above, and the growth material gas or doping excitation of a 
gas of epitaxial crystal-growth equipment being easy for the main purpose, and not affecting crystal- 
growth conditions, and offering the easy excitation cell equipment of structure further 
[0006] 

[Means for Solving the Problem] According to this invention, the purpose mentioned above on the 
surface of a substrate It is excitation cell equipment for generating the radical of either the 
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aforementioned growth raw material and the aforementioned dopant with the epitaxial crystal-growth 
equipment into which a compound semiconductor epitaxial crystal is grown up by supplying the growth 
raw material and dopant which either becomes from gas at least. Casing in which the outlet of the 
aforementioned radical was established while the aforementioned gas was supplied to the interior, It is 
attained by offering the excitation cell equipment characterized by having the light source which 
supplies the light of the energy which can photodissociate the aforementioned gas and can be excited to 
the interior of the aforementioned casing. 
[0007] 

[Function] According to above-mentioned composition, optical pumping of this gas is carried out only 
by letting the gas which should be excited pass in casing of the cell equipment concerned. Moreover, 
there is also no fear of exciting unnecessary matter other than target gas. 
[0008] 

[Example] Hereafter, the suitable example of this invention is explained according to an attached 
drawing. 

[0009] Drawing 1 is the typical sectional side elevation of an MOCVD system showing the 1st example 
to which this invention was applied, this example is an MOCVD system for growing up the epitaxial 
^ crystal of the zinc selenide (ZnSe) to a gallium-arsenide (GaAs) substrate top, introducing nitrogen (N) 
as a dopant, and obtaining p type crystal. 

[0010] A coil 1 extends horizontally while making a rectangular cross section, and growth material gas 
is supplied towards left-hand side from right-hand side [ in / drawing / for the aisleway la ]. Here, in this 
example, the ammonia gas (NH3) which carries out a postscript as dopant gas is used. 
[001 1] The susceptor 3 which aisleway la of the pars intermedia of a coil 1 holds [ susceptor ] a reaction 
chamber 2 upward on nothing and its bottom wall surface, and rotates Substrate B is formed. The 
resistance heating heater for heating Substrate B is attached to this susceptor 3 (not shown). Moreover, 
the excitation cell equipment 4 connected to the source of supply (not shown) of external ammonia gas 
is formed in the substrate B of a reaction chamber 2, and the position which counters to supply a 
nitrogen radical to Substrate B. 

[0012] As shown in drawing 2 , excitation cell equipment 4 is held so that nothing and its base may 
counter a cone with Substrate B. Circular nitrogen radical outlet 4a is prepared in the base of excitation 
cell equipment 4. Moreover, while photodissociating ammonia gas, the light source 5 which has 
sufficient energy to generate a nitrogen radical (wavelength of 120nm - 190nm) and which consists of 
D2, Kr, an Ar lamp, etc. is formed in the position which overlooks the inside of excitation cell 
equipment 4 from a part of this outlet 4a. 

[0013] It is prepared in the side edge section which disagrees with the above-mentioned base of 
excitation cell equipment 4 so that gas-nozzle 6a at ammonia gas supply pipe 6 nose of cam may rush in 
into excitation cell equipment 4. This gas-nozzle 6a has many gas ports in the peripheral surface. In 
addition, this outlet can be alternatively established in the shutter 7 which can be opened and closed by 
outlet 4a, and the generated nitrogen radical can be alternatively supplied now to a reaction chamber 2. 
[0014] Here, cone length L of excitation cell equipment 4 is 5 or more times of the base diameter D, and 
the diameter S of outlet 4a has become 1/2 or less [ of the base diameter D ]. Thereby, the light with 
which excitation cell equipment 4 was irradiated by nothing and the exterior from the light source 5 in 
the so-called blackbody fiirnace leaks. Moreover, the whole surface is a mirror plane, and interior wall 
surface of cone 4b can use effectively the light irradiated from the light source 5, in order to generate a 
nitrogen radical. 

[0015] In addition, what is necessary is just to define the relation between cone length [ of excitation cell 
equipment 4 ] L, the base diameter D, and the diameter S of outlet 4a in fact from the relation between 
the mean free path of the pressure of dopant gas, the rate of flow, and a nitrogen radical, and Substrate B 
and the size of the above-mentioned diameter S etc. Moreover, the on-the-strength sensor of the light 
source 5 may be formed, and feedback control of the optical intensity may be carried out. 
[0016] Next, the operation point of this example is explained. The gallium-arsenide substrate B is first 
held upward to a susceptor 3, and while rotating this substrate B, it heats. At this time, growth material 
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gas is supplied to a reaction chamber 2 from aisleway la. Moreover, the light source 5 of excitation cell 
equipment 4 is turned on, and ammonia gas is supplied in excitation cell equipment 4 through a duct 6 
and gas-nozzle 6a. Then, the nitrogen radical which carried out optical pumping from this ammonia gas 
occurs. And nitrogen can be introduced as a dopant by opening and closing a shutter 7 alternatively 
during the epitaxial crystal of the zinc selenide which grows. 

[0017] Drawing 3 is the same drawing as drawing 1 which shows the 2nd example to which this 
invention was applied. The composition of this example is the same as that of the 1st example in 
general, gives the same sign to the same portion as the 1st example, and omits the detailed explanation. 
In this example, it is prepared in the top wall surface of the reaction chamber 12 of a coil 11, and a 
susceptor 13 holds Substrate B downward and rotates it. The other structure is the same as the 1st 
example. 

[0018] Drawing 4 is the same drawing as drawing 1 which shows the 3rd example to which this 
invention was applied. Although the composition of this example is the same as that of the 1st example 
in general, on the bottom wall surface of a reaction chamber 22, the susceptor 23 of Substrate B holds 
Substrate B to slanting facing up, and rotates it. moreover, the longitudinal direction forms excitation 
cell equipment 24 along the extension direction of a coil 21 ~ having - this equipment 24 - the whole 
is almost received by internal duct 21a The other structure is the same as the 1st example. 
[0019] Drawing 5 is the same drawing as drawing 4 which shows the 4th example to which this 
invention was applied. Although the composition of this example is the same as that of the 3rd example 
in general, on the top wall surface of the reaction chamber 32 in a coil 31, the susceptor 33 of Substrate 
B holds Substrate B downward [ slanting ], and rotates it. The other structure is the same as the 3rd 
example. 

[0020] In addition, although Substrate B was held to slanting facing up in the 3rd and 4th examples, you 
may hold so that the principal plane may become level. 

[0021] Drawing 6 is the typical sectional side elevation of an MOCVD system showing the 5th example 
to which this invention was applied. In this example, a coil 41 extends in the perpendicular direction and 
growth material gas is supplied towards the bottom from the bottom in drawing. Moreover, the susceptor 
43 prepared in the reaction chamber 42 holds Substrate B upward, and rotates it. Furthermore, as for 
excitation cell equipment 44, the longitudinal direction is prepared downward along the extension 
direction of a coil 41. The other structure is the same as the 1st example. 
[0022] Drawing 7 is the same drawing as drawing 6 which shows the 6th example to which this 
invention was applied. Although the composition of this example is the same as that of the 5 th example 
in general, growth material gas is supplied towards a top from the bottom in drawing of the coil 51 
which extends in the perpendicular direction. Moreover, the susceptor 53 prepared in the reaction 
chamber 52 holds Substrate B downward, and rotates it. Furthermore, as for excitation cell equipment 
54, the longitudinal direction is prepared downward along the extension direction of a coil 51. The other 
structure is the same as the 5th example. 

[0023] Drawing 8 is the same drawing as drawing 2 which shows the 7th example to which this 
invention was applied. Although the whole this example composition is the same as that of the 1st 
example in general, while the base of one [ nothing and ] of these counters [ excitation cell equipment 
64 ] the cylindrical shape of an owner bottom with Substrate B, circular nitrogen radical outlet 64a is 
prepared. Moreover, the same light source 65 as the 1st example is formed in the position which 
overlooks the inside of excitation cell equipment 64 from a part of this outlet 64a. 
[0024] On the other hand, it is prepared in base 64c of another side of the side which disagrees with the 
above-mentioned base so that gas-nozzle 66a at ammonia gas supply pipe 66 nose of cam may rush in 
into excitation cell equipment 64. Moreover, except for base 64c, as for internal wall surface 64b of 
excitation cell equipment 64, the whole surface is a mirror plane. Base 64c is the optical-absorption side 
black, for.example which absorbs light as much as possible. Here, cylindrical shape length L of 
excitation cell equipment 64 is 10 or more times of the base diameter D, and the diameter S of a radical 
outlet has become 1/2 or less [ of the base diameter D ], and the light irradiated from the light source 65 
outside leaks. 
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[0025] Also in this example, the relation between cylindrical shape length [ of excitation cell 
equipment ] L, the base diameter D, and the diameter S of an outlet should just set from the relation 
between the mean free path of the pressure of dopant gas, the rate of flow, and a nitrogen radical, and 
Substrate B and the size of the above-mentioned diameter S etc. 

[0026] In addition, although excitation cell equipment was made into the cone or the cylindrical shape in 
each above-mentioned example, as a pyramid form or a cross section is good also as a cartridge which 
makes a polygon and described above, the light irradiated from the light source should just leak outside. 
Moreover, although considered as the mirror plane which carries out total reflection of the whole surface 
of the internal wall surface of excitation cell equipment, or its most in each above-mentioned example, it 
is good also as the diffusing surface reflected irregularly in practice, for example. 
[0027] 

[Effect of the Invention] By the above-mentioned explanation, according to the excitation cell 
equipment for epitaxial crystal-growth equipments based on this invention, so that clearly By 
photodissociating this gas with casing in which the radical outlet was established while gas was supplied 
to the interior, and having the light source which supplies the light of the energy which can be excited to 
the interior of casing Since there is also no fear of being able to excite growth material gas or dopant gas 
easily, and exciting the other unnecessary matter, it does not have a bad influence on crystal-growth 
conditions. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi__ejje 



10/16/2003 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 05-234908 
(43)Date of publication of application : 10.09.1993 



(51)lnt.CI. 



H01L 21/205 
C30B 23/08 
C30B 25/02 
C30B 25/14 
H01L 21/20 
H01L 21/203 



(21)Application number : 04-070353 



(22)Date of filing : 



20.02.1992 



(71 Applicant : NIPPON STEEL CORP 
ULVAC JAPAN LTD 

(72)lnventor : FUJII SATOSHI 

FUJITAYUKIHISA 
FUKAZAWA HIROYUKI 



(54) EXCITATION CELL EQUIPMENT FOR EPITAXIAL CRYSTAL GROWTH DEVICE 

(57)Abstract: 

PURPOSE: To facilitate excitation of growth material gas 
or doping gas, by a method wherein, only by making gas 
to be excited pass through a casing of a cell equipment, 
said gas is optically excited. 
CONSTITUTION: A gallium arsenide substrate B is 
retained by a susceptor 3 so as to face upward, and 
rotated and heated. At this time, growth material gas is 
supplied to a reaction chamber 2 from an inner channel 
1a. A light source 5 of an excitation cell equipment 4 is 
turned on, and ammonia gas is supplied to the excitation 
cell equipment via a pipe channel 6. Nitrogen radicals 
optically excited from the ammonia gas are generated. 
By selectively opening and closing a shutter 7, nitrogen 
can be introduced as dopant into growing epitaxial 




crystal of zinc selenide. Thereby material gas or dopant gas can be easily excited. 



LEGAL STATUS 

http://www 1 9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAArwaah4DA405234908P 1 .htm 1 0/1 6/2003 



Searching PAJ 



Page 2 of 2 



[Date of request for examination] 29.06. 1 994 

[Date of sending the examiner's decision of 26.1 1.1 996 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9jpdljpo.gojp/PAl/result/detail/main/wAAAm 10/16/2003 



Patent Abstracts of Japan 



EUROPEAN PATENT OFFICE 



PUBLICATION NUMBER 
PUBLICATION DATE 



05234908 
10-09-93 



APPLICATION DATE 
APPLICATION NUMBER 



20-02-92 
04070353 



APPLICANT : ULVAC JAPAN LTD; 

INVENTOR : FUKAZAWA HIROYUKI; 

INT.CL. : H01L 21/205 C30B 23/08 C30B 25/02 
C30B 25/14 H01L 21/20 H01L 21/203 

TITLE : EXCITATION CELL EQUIPMENT FOR 

EPITAXIAL CRYSTAL GROWTH 
DEVICE 




ABSTRACT : PURPOSE: To facilitate excitation of growth material gas or doping gas, by a method 

wherein, only by making gas to be excited pass through a casing of a cell equipment, said 
gas is optically excited. 

CONSTITUTION: A gallium arsenide substrate B is retained by a susceptor 3 so as to 
face upward, and rotated and heated. At this time, growth material gas is supplied to a 
reaction chamber 2 from an inner channel 1a. A light source 5 of an excitation cell 
equipment 4 is turned on, and ammonia gas is supplied to the excitation cell equipment 
via a pipe channel 6. Nitrogen radicals optically excited from the ammonia gas are 
generated. By selectively opening and closing a shutter 7, nitrogen can be introduced as 
dopant into growing epitaxial crystal of zinc selenide. Thereby material gas or dopant gas 
can be easily excited. 



COPYRIGHT: (C) JPO 



